Objective-To follow the change in streptokinase neutralisation titres in a group of patients after treatment with streptokinase for acute myocardial infarction. Design-Venous blood samples suitable for analysis were obtained up to 866 days after treatment with 1.5 million units of streptokinase in 189 patients. The ability of the patient's plasma to inhibit lysis of a thrombin clot by streptokinase was assessed.
streptokinase in 189 patients. The ability of the patient's plasma to inhibit lysis of a thrombin clot by streptokinase was assessed.
Setting-A coronary care unit in a district general hospital. Patients-A retrospective review of coronary care records and the district health authority computer showed that 329 patients who had received streptokinase were alive. All were invited for venepuncture and 220 (67%) attended. Satisfactory samples were obtained from 189 patients. Results-Raised titres of antibody sufficient to neutralise a standard dose of 1 5 million units of streptokinase were found in 90% of patients. There was a fall in streptokinase neutralisation titre with increasing time after administration of streptokinase (r = -0 35, P < 0.0001) and though there was considerable variation among the group the neutralisation titre was higher than in the general population in all patients, even those who had received streptokinase at least two years previously. Conclusion-The ability of streptokinase to lyse a thrombin clot was appreciably inhibited in vitro by the plasma from patients who had received 1X5 million units of streptokinase. High streptokinase neutralisation titres persisted for a long time after the use of streptokinase as thrombolytic treatment for acute myocardial infarction. Readministration of streptokinase may not be efficacious for considerably longer than the one year currently advocated. Until the in vivo effects of streptolinase readministration are known a non-antigenic thrombolytic agent should be used instead.
(Br HeartJ' 1993; 70:119-121) Streptokinase is widely used as a first line thrombolytic agent in the management of acute myocardial infarction. It is cheaper than other thrombolytic agents and most clinicians, particularly in the United Kingdom, are more familiar with its use than other agents.
Reinfarction after thrombolytic treatment may occur in up to 9% of patients' though this number may be substantially reduced by the prophylactic use of aspirin.2 Effective thrombolysis for reinfarction is needed to preserve ventricular function and improve prognosis in these patients. 3 Streptokinase is a foreign protein derived from streptococci and is antigenic in man. Antibodies to streptococci are widespread in the general population45 and studies of the dose of streptokinase required to induce a thrombolytic state found that a loading dose of 152 000-359 000 units was required to overcome these antibodies.6 After treatment with streptokinase streptokinase antibody titres increase considerably7 8 and the presence of these antibodies both increases the possibility of an adverse reaction910 and may reduce the thrombolytic efficacy of readministered streptokinase."1 After the use of 1-5 million units of streptokinase for acute myocardial infarction circulating streptokinase antibody titres initially fell as the antibody is bound to streptokinase and then rose.7 8 Manufacturers of streptokinase recommended that a second dose should not be given between five days and one year after the first because the combination of streptokinase with the antibody may totally neutralise the thrombolytic action of streptokinase. The initial time window when readministration may be considered safe and efficacious may be shorter because significant levels of IgG antibody have been found four days after treatment. The time taken for the antibody titres to fall to a value where a repeated standard dose of streptokinase can be considered effective remains uncertain. The streptokinase resistance titre was found to return to pretreatment values one year after the administration of either streptokinase or anistreplase8 but another study found that streptokinase resistance was present in most patients 24 months after receiving streptokinase.12
This study was undertaken to assess the extent to which plasma from patients who had received streptokinase up to 866 days previously would inhibit the in vitro lysis of a thrombin clot by streptokinase. with a recent report by Fears et all suggesting that most of a 1-5 million unit dose of streptokinase might be neutralised up to six months but not thereafter.
Patients and methods
The relation between streptokinase antibodies and the lytic efficacy of streptokinase in humans is unknown. The in vitro assessment of the ability of the patient's plasma to inhibit lysis of a thrombin clot by streptokinase that we used suggests that the readministration of a conventional dose of streptokinase for reinfarction may not be effective. In an animal model, clot lysis by streptokinase was significantly impaired when streptokinase had been administered one month previously,'6 and effective thrombolysis was inversely related to the titre of plasma streptokinase antibody. White et al assessed the safety and efficacy of repeat thrombolysis treatment after myocardial infarction in humans and found the infarct related artery to be patent in 70% of cases after readministration of streptokinase.'7 Only eight patients, however, received streptokinase twice and an angiogram was performed in six. Three of these six patients reinfarcted within three days (when streptokinase antibody titres are similar to pre-treatment value)7 8 and the remainder five to eight days after their initial treatment with streptokinase. The infarct related vessel was occluded in the patient to whom streptokinase was readministered on day eight, but was patent in the other five patients. The results of such a small study cannot be extra polated.
Unlike Fears et all we found that a significant number of patients had raised titres of streptokinase neutralising antibody beyond one year. Because the fall in antibody titre is not predictable no recommendation can be made about when readministration of streptokinase can be considered safe and effective. It has been suggested that an assay could be used to assess the titre of these antibodies or the neutralisation capacity of the patient's blood before readministration of streptokinase. This approach might have financial advantages but such an assay would have to be readily available and give a rapid result. Currently there is no such assay. In addition there would still be doubt regarding the in vivo efficacy of administering a greater dose of streptokinase calculated from the in vitro estimation of circulating antibodies to provide thrombolysis equivalent to a conventional first dose of streptokinase. Increasing the dose of streptokinase might also increase the risk of allergic reaction as well as stimulating further production of antibodies.
Patients who present with reinfarction require prompt assessment and effective thrombolytic therapy. Therefore it is advisable to avoid readministration of streptokinase or anistreplase until the role of anti-streptokinase antibodies in vivo is clarified. A non-antigenic thrombolytic agent such as alteplase should be used. Patients need to be aware of the importance of informing their doctors of previous streptokinase treatment and all patients should be encouraged to carry cards indicating the date they first received streptokinase.
